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Performance, Carcass, and Meat Traits of

Different Cattle Types

M. E. Dikeman

Different craossbred (X) cattle types were evaluated for growth, feed
efficiency, carcass and meat traits. Steers were studied from mating fngus
EA}, Hereford (H), Brahman {B), Sahiwal (S), Pinzgauer (P}, and Tarentaise

T) sires to Angus and Hereford females.

Average daily gain (ADG) and feed efficiency were similar for all the
crosses except that SX gained slower and required more feed per pound of
gain. Brahman crosses tended to have higher, and PX tended Lo have lower
dressing percentages than the other crosses, Quality grades rangad from
low choice {HAX) to average good (BX and SX}. HAX had higher fat trim percent-
ages and lower retail product percentages than other crossbred types because
they had move fat covering. All other crosses were similar in fat trim,
retail product, and bone percentages. Taste panel flavor and juiciness
scores did not differ between crosses. However, PX and HAX tended to be
more tender than TX or BX, and considerably more tender than SX.

If all crossbred types had been slaughtered at the same percentage

of body fat rather than at the same age, there would likely be no advantage
of PX, TX, BX or SX over HAX in feedlot performance, carcass or meat traits.

Intraduction

Two-year results from the U.S. Meat Animal Research Center's "cattle
germ plasm program" are reported here. Kansas State University and the
Standardization Branch, Food Safety and Quality Service, USDA, coocperated
on carcass and meat aspects of the study.

Data on calving difficulty and preweaning performance resulting from
matings in this study were obtained in addition to reproduction and maternal
traits of the female progeny. That information is in Progress Report No.

5 from the "germ plasm evaluation program', Roman L. Hruska U.5. Meat Animal
Research Center, Clay Center, NE 68833.

Appreciation is expressed to Jean Riggs and Garland Lewis, Department
of Housing, KSU, for use of the meat processing facilities in the Pittman
building in conducting this research.
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Different crossbred (X) cattle types were produced by mating Angus
A), Herefard (H), Brahman (B)., Sahiwal (5), Pinzgauer (P), and Tarentaise
ETJ sires to Angus and Hereford females. The two calf crops were born in
March, April, and May of 1975 and 1376, castrated at birth and weaned when
approximately 200 days old. All male calves were fed in a feedlot by sire
breed groups to obtain growth and feed efficiency data. They were fed a
corn silage-and-concentrate ration that approximated 80% TDN (total digestible
nutrients) on a dry matter basis.

Approximately one-third of each crossbred type was slaughtered at each
of three slaughter times. Steers born in 1975 were slaughtered after 192,
218, and 246 days on feed after a 40-day postweaning adjustment period.
Steers born in 1976 were fed 180, 208, and 236 days after a 34-day postweaning
adjustment period. A1l steers were slaughtered in a commercial slaughter
plant. After a 48-hr chill, carcasses were evaluated for yield grade and
quality grade. The right carcass side of an average of 45 steers per sire
breed for each slaughter group (except for 34 Tarentaise-sired steers) were
brought to Kansas State University for detailed cut-out and meat quality
evaluations. The sides were fabricated into essentially boneless, closely
trimmed retail cuts.

One rib steak was removed from each of the carcasses for Warner-Bratzler
shear determinations of tenderness. Another rib steak was removed from
six carcasses per crossbred group per slaughter time and evaluated for tender-
ness, flavor, and juiciness by a trained taste panel.

Results and Oiscussion

Feedlot average daily gain (ADG) was similar for all crossbred types
except the SX which gained significantly slower (Table 18.1). Steers from
H females had higher ADG than those from A females regardliess of sire breed.
Final weights of SX were the Tightest of all crosses; BX the heaviest because
they were heavier at weaning. Final weights were similar for HAX, PX and
TX. Sahiwal crosses were less efficient in feed utilization than other
crosses, and PX slightly more efficient than the other crosses. The remaining
crosses were similar in feed efficiency.

Hot carcass weights were similar for all crossbred types except that
SX were lighter (Table 18.2). Dressing percentages did not differ between
HAX, TX, and SX; however, BX tended to dress highest and PX lowest. Quality
grades ranged from low choice (HAX) to average good (BX and SX).

The range in yield grades for the different crosses was relatively
narrow (3.2 to 3.8, Table 18.3), with no differences in rib eye areas but
HAX had more fat cover which gave them a less desirable yield grade. TX
had higher kidney knob percentages than the other crossbred types.

Hereford X Angus crosses had lower retail product and higher fat trim
percentages than other crosses because they had more fat covering, with
no advantage in muscle thickness (Table 18.4). A1l other crossbred types
were similar in retail product, fat trim, and bane percentages. Taste panel
flavor and juiciness scores did not differ statistically among crosses
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(Table 18.5). However, PX and HX tended to be more tender than T% or BX,
and considerably more tender than 3X.

The only meaningful differences between crosses in this study probably
were that SX have the Jeast growth potential and Zebu-type cattle (S and
B) tend to have less marbling and less tender meat. Most other differences
can be attributed to differences in fatness at slaughter. If all crosses
had been slaughtered at a constant percentage of body fat rather than at
the same age, HAX probably would be at least equal to PX, TX, or BX in ADG,
feed efficiency, quality grade, yield grade, retail product percentage,
and meat palatability. That is, there appears to be no advantage of PX,
TX, BX or SX over HAX in feedlot performance, carcass, or meat traits when
all are managed as in this study.

Table 18,1, Pastwezring average daily gains, Final weights, and TIN efficiencies of different crossbred gattle types,

5 Pastwaaning Faed efficiency a
Breed of steer k. stesrs averaqe daily gain Final weight A TON per 1k gain
Bire Tam % 54 tatal 31 52 53 Avg I &% 53 Ayg  fatie 51 5 ¥

— F=-

Angus Wereford 24 24 26 P4 2.5 2.50 2.42 2.48 1011 1071 1119 1087 53.4
Hareford AU B OB OB I 206 243 233 2.42 1030 1086 138 1091 100.7

Bqerage  BJ 59 61 180 2,51 .46 €08 245 1071 I679 1124 1074 100.¢  5.53 6.13 6,37 614
Brahman Haveford 17 17 14 52 E.56 2.50 Z2.48 .31 Wee 1113 1170 1718 a7

fngus MM 33wl 240 2.3 241 2.1 1061 1135 1180 1122 1D4.E

Averaga  §1 51 51 183 2.0 Z.) 2.4 E.4B 1060 1119 1175 1118 14,1 599 6.1% 6.18 6.12

Sahiwal Heraford 19 19 2] gy A 2w 2327 2,33 497 1045 1116 1083 98,0
Angus i R R O S B t 5 ¥ 4 934 1035 1084 103~ 96.1

Mwerage 51 51 52 IS4 E.30 A 200 2,34 4§91 1040 1100 1044 67,2 6.0B 6.1 6,36 6.33

Pinzgauar Hereford 28 23 23 b 2.65 2.54 2,51 2.57 1031 1090 1144 1d88 101.3
Argus 3/ B W 1pE  24E 242 2,30 2.4 1041 1096 1130 10as 1014

fverage 53 59 59 176 286 .48 E.4] 2.4% 1035 1091 1137 1089 101.4  5.76 600 626 6.OL

Tarentaise Heseford 17 10 4 3L 3.50 2.50 2.42 2.50  104F 1080 1141 1084 101.3
hrgus 23 2% 4 7 241 2.3 Z.p7 633 1043 1073 1137 10BG 191

fyerage 35 3% 3 13 2.50 241 .M 2.4 1043 1079 1139 1087 1012 5.8 6.1 .37 6.14

fwerages of Hereford 94 93 97 284 2.5 Z.4d 242 2.43 1028 1080 1138 1088 100.7
all sirgs  Angus 151 162 159 482 240 2,33 2.28 2.3 103 1084 113 1082 1007

Average 247 2 235 L4l 1030 1082 1135 1082 1907 5.9 6.18 6.35 6,15

%51, 52, and 51 regresent slaughter greups 1, 2, and 3. Steers born in 1376 were slaughtered after 132, 218, and 246 days
an fead after & 40-day postweaning adjustment pericd; 1976 steers were slaughtered after 180, 202, and 235 days on feed
after & M-day postweaning adjustment pariod,

hF:ath;. rélative to 1074 1b average of Hereford-Argus reciprocal crosses,
“I0N = Total digestibie nutrients detarmined on a. 100% dry matter basfs.
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Table i8.2. Hot carcass weights, dressing percentages, quality grades, and marbling scores of different crossbred types.

b E
dreed of steer Hot carcass wt, 1b Uressing percentage’ U.5.0.4. quality grade Marbling scora
Sire Dam 3 3 53 Awg ) R 53 Avg 31 52 ] Bva 51 52 53 YT
Angus Hire ford EOZ 843 6HE (44 5%.8 60.&4 B1.5 60.6 114 12.3 32:7 122 k.o I2.2 13.8 11.9
Heraford Angus 623 664 703 GE] 60.3 61.0 B2.1 61.1 L1700 2.3 5201 123D 0.3 12.1 11.6 11.4
Average 613 B651 694 G54 BO.0 B0.7 E1.8 60.9 1.6 2.3 12.4 12.3 w.2 12.1 12.6 11.6
Brahman Kereford 615 A5 700 ESA 60.3 G6l.3 EL.6 &1.0 105 G9.B 11.0 10.4 @ 7.8 5,5 8.8
Angus 0i8 G6HS TR0 BB B61.6 B2.6 EBE2.5 2.2 1056 118.1 113 110 5.B BLro 1001 9.5
Average 627 669 Fl0 EGE E0.9 &2.0 E2.0 6l.6 105 10.4 11.1 10.7 .0 8.8 9.8 9.2
Sahiwal Heraford BE% B09 REE  ELZ 590 &).B 61.7 EO.B 0.3 10.2 11.0 10.5 2,5 8.4 9.4 B.a
Angus a0 619 846 Gl 6.8 61.9 &1.2 61.3 104 11.8 11.8 11.4 8.8 I11.2° 11.1 10.4
fyerage 575 G614 651 Kl: ED.3 61.3 61.5 E&1.D 1023 11,0 11.4 1D.9 8.6 9.8 10.3 9.6
Pinzgauer  Hereford 590 B3R 6E9 &32 57.8 59,5 59,7 53,0 10.7-11.4 il-2 11.1 8.5 10.% 9.9 9.9
fingus BED  BRET 695 657 a%.4 59.% 61.2 80,2 I8 11:% 12.6 12.1 0.8 11,5 12.% -11.7
AWETa g BOE  B4B 687 G545 B3.6 69,7 HAO.5 59,4 [ R g T R 1.9 1l.6 o8 I1.2 11.3 -10.8
Tarentaise Hereford 602 &390 677 639 58.8 60.8 6O.7 G0.4 10,5 11.3 1L.0 10.% 2.2 9.6 1.4 9.6
Angus 624 65& 641 6RA BO.Y £1.5 6Bl.6 61.3 10.9 11.4 12.1 11.4 9.5 10.0- 115 103
Average aly 649 634 G49 60.2 61.2 &£1.1 &0.8 0.7 11.3 (11 Q12 9.2 9.8 10.% 10.0
Average of Hereford 595 636 6TH 637 B9.5 BO.B6 &1.0 S04 10.7 -11.0 11.4 11.0 11.1 9.8 10.5 9.8
all sires  Angues 617 657 E91 &RE 60.5 Kl.4 61.7 &1.2 1.1 11.7 12.0 11.& 11,6 10.% 11.4 10.6
Average B0E  BdE  EEd 646 a0.0 A1.0 &1.4 &D.8 10,9 11.3 11.7 11.3 9.4 10.3 11.0 10.2

I1[l'r-'zss-ing percentage equals hot carcass weight divided by final weight on feed and watep [withaut sheink).
U.5.0.A, quality orade as reyised in 1976. 10 = average good, 11 = high gasd, 12 = low choice, 13 = average choice, etc.
';H-irblir:g Score; 9 = slight+, 10 = small-,....71 = slightly abundamtt.

Table 18.3. Yield grades, vrib eye areas, fat thicknesses, and estimated kidnay, pelvic, and heart fat percentages of
different crosshred types.

Ezt. kidnsy, pelvic

Breed of steer U.5.0.A, yield qrade Ribeve area, sg9. in. Fat thickness. im. and heart fak, %
Sire Tam 51 52 "§3“"ﬂ_ug 51 52 83 fvg H s 53 A sT s 53 JMwg
fingus Hereford 3.2 3.7 4.0 3.6 108 10.7 11.0 10.8 .52 .60 BB .BD 3.0 3.4 3.4 3.3
Hereford Anqus .6 3.9 4.7 3.4 1.6 10.8 11.0 10.8 .1 .68 i B9 .8 3.3 3.5 3.2

A
Average 34 3.8 4.1 3.8 10.7 1008 11.0 10.8 .58 i o | Y :.4 3.3 1.4 3.2
Brahman Hereford 3.2 3.3 3.8 3.4 10,5 10.9 10.8 30.7 A3 49 RF (S0 % 7 P S 1) B, Teor B,
Angus 3:5 3.9 -3.% 3.8 10.8 11.2 .4 11.1 B2 LB 63 Tl 3.6 3.5 4.1 3.8
Average 3.3 3.6 3.9 3.6 0.6 11.0 11.1 1D.9 18 .56 60 .55 3.3 3.5 1.9 3.6
Sahfiwal Hereford 1.1 3.2 386 3.3 10.2 10.5 10.9 10.5 A5 .47 .54 .49 2.8 2.8 A6 3:]
Angus 3.3 3.6 3.6 3.5 19.5 10.9 11.72 10.9% i Bl .62 | 1.4 35 3.7 3.5
fverage 32 3.4 36 3.4 10.4 10.7 11.0 10.7 A3 54 .58 B3 3.1 3.1 3.6 3.3
Pinzgauer Hereford 2.7 3.0 3.2 3.0 13.9 11.1 11.4 11.2 33 .42 43 .41 3.1 3.1 3.4 3.2
Angus 3.1 3.4 3.7 314 11.1 11.5 11.7 11.5 A6 .51 .61 B 3.4 3.9 1.2 3.9
Average 2.9 32 3.5 3.2 11.¢ 11.3 11.8 11.3 L .47 B A7 3.3 3.5 3.8 3.5
Tarentaise Hersford 2.9 2.8 3.7 3.1 10.7 11, 11,1 1l.0 A6 033 B2 A 3.4 3.4 4.1 1k
Angus J.2 3.5.3.F 3.5 10.% 11.4 11.4 11.2 .41 .51 B .48 3.9 1.4 4.7 4.3
Average F:0 32T 343 .8 11.3 11.3 11.1 .38 AE 52 44 3.7 3.9 4.4 4.0
Average of MHereford 3.0 3.2 3.6 3.3 .6 10.% 11.0 10.8 A2 45 BE 4R 3.1 PG Ty -
all sires  Angus 3.3 3.6 3B 3B 0.8 11.2 11.3 11.1 561 59 e .57 3.4 3.8 4.0 A7
Average 3.2 3.4 3T 1.4 0.7 11.0 I1.2 1i.0 S4B 53 55 ik 3.3 35 38 35

A P i ==
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Tanle 18.4. Carcass percentages of retail procuct, fat Crim, and bene af differsnt srossbred t,'r:les.d

sreed of stear Retail produsi, i Fat tedm, & Bone, T
Sire Jam 51 =2 53 | 1] ] 53 vy 51 B LE] g
ngus Hera & orad g9.2 GE.& RIE BE.] 1.3 #l.6 2.3 21.6 2.5 120 11.7 12.1
Herefard Anigus 67 F 650 BZ.B AE.D 0.6 233 25.8 £3.2 12:1 137 1l.4 11.8

Ayerage 9.3 6BR.7 BITA5.7 19.9 22,5 25.3 ZZ.4 12,3 11.% §l.6 11.%
Brahnan Barelgro M5 69.3 6R.3 BALT 1a.0 17.8 El1.1 18.3 13,5 12.% 126 13.D
Angus B¥.4 EBV.2 65.3 67.3 a1 #1.0 2.8 20.6 12.5 11.8 11.8 12.0
Ayarigs 0.0 BA.E BE.H EA.D 7.0 19.4 g2.0 19.% 3.0 2.4 1.2 2.5
Sahiwal Herzrord 0.3 6%.4 66.3 EB5.9 189 ¥r8 21.3 18.%¢ 13.2 13,1 12.4 12.9
Bngus 5994 BB B5.3 GBT.4 1.2 #.E 23.1 20.7 12.4 11.64 1l1.6 11.9
Average 70.1 BE.S ES.B 6B.1 17.1 19,2 22.2 18.5 12.8 1.4 12.0 1Z.4
inzgauer laretgrd 3.9 9.1 BG.8 68.% 15.3 17.5 @0l 178 13.7 13.5 131 13.4
Angus 65.3 &7.6 64.5 B7.H 17,7 192.4 23,6 20.3 13.0 12.% 12.0 12.6
Avaraga F0.1 B2.3 G4 BH.O 5.5 18.5 Z1.8 139.0 13,4 13.2 12.5 13.0
Taroritaise Heraford FO.1 B9.4 GE.1 BE.S 16.7 1.2 Z2.0 128 13 134 11.2 12.8
Rrigus oo oed 3 651 GF.D 17.6 BT 232 20.5 12.4 1.4 11.7 12.0
feverage M.2 BB.3 G55 BELD 17.1 1%.0 22.6 15.6 12,7 1.7 11.8 12.4
Average af  Hevefore 70.2 5B8.7 B5.B 5B.T 16:5 15.3 21.% 1EB.9 13.2 13.0 12.3 12.B
all sires Aagus B9.1 &6.85 645 68.9% 1.4 g1.2 23.7 Z23.1 1275 12.0 11.7 12-1

Average B2.T &7.% A6.2 B7.B 7.4 19.7 Ei.8 20.0 12.8 2.5 1.0 1.5

"perailes sarcass cutout data obtained en ar average of 45 steers per sire breed by slaughter group
fubclass for all sire breeds eacept Tarentaise (average of 34 were fncluded in each slaugnhter
Yroup.

bRw:ai] arpduct, 7 = Actyal wield of boneless, clesely trimeed beef frae the carcass.

Table 1E.5. Warnar-Bratzler snear valuss and taste pane] scores of rib steaks from diffarent crossbred typos.

r

Jread pf staer W=B shear, ie.2 T.P. tenderness® T.P. f1a'.'|:rrEI T.P. ju1r:1|'|E55bl
tre Tan £l G 531 g £l EF] bk LIT) 51 5 53 g 51 ] =3 LT
AnQus Hereferd 7.2 T.4 E.5 7.0 T4 a R 1A e o, | 7.3 7.3 IS i
Hereford ANgUs 7.1 7.8 B3 T T.2 7.1 i-s T2 7.1 .o 1.0 .o 7.1 e | 7.1 1.1

Average B Rt o K 2ol e e Fox R kR T A BT e L s R 1 | T2 ot Thds NE
Brabman Hereford o4 E.BE 7.3 8.5 5.9 G.1 6.6 G.2 5.5 (.9 [ 1.0 G.4 6.8 6.9 E.7
Angus a4 B85 7.5 8.5 .5 4.4 7.0 &.B i.0 1.0 7.0 7.0 j.0 7.1 &.B T.0
Average a4 5.7 7.4 BB G2 .2 6.4 6.4 §.9 T 7.1 T 6.7 T4 B.83 6.B
Sahiwal Herefard 9.% 10.1 8.3 &.4 5.4 1.9 6&.1 5.5 E.8 6.8 6.9 6.9 E.4 6.8 6.9 &.8
Angus 9.9 ‘9.4 8.1 2.1 B.1 595 B3y iG] T.0 6.9 E.9 6.7 5.2 &.9 T.0 &.9
Rgracs 4.9 4.8 H.2- 9.3 5 B4 6.2 B8 6.3 6.9 B.9 6.9 6.% 6.4 7.0 6.9
Finzgauer MHereFord B.4 7.3 7.0 7.6 I O 1 U - T i | = e L R b ) Tagn Feli NiEn ER
Angus o RN I ] I ey 6.5 V.l .8 oagk 6.9 1.2 7.2 7.1 6.8 T.1 7.4 T.1
Ayerage - 0 B s B i e B8 R T OTNL FE | Tods Al Tad a8 R S (S 5 K |
Tarentaise Hereford 8.3 7.4 7.6 &0 6.2 &7 6.% 6.6 B3 7.0 73 7.1 .89 6.9 10 6.9
Angus 9.4 A.2 7.0 B2 6.2 5.9 7.2 E.7 Tl A T 1.2 E.% 7.0 T.1 ra
feprage 3.1 7.6 T.3 B.1 6.2 [} I I - T 7.0 R SR S S | 5.9 7.0 7.0 1.0
bwerage of Hereford EY BEF 1.3 8.1 6.4 6.4 B9 &.6 | SR B R - 7.1 6.9 T.0 2.1 7.0
2%l sires  Angus B.B E.2 7.E d.1 6.5 B.} Tl AB R TR 0 A Y B 1 6.9 7.1 1.1 7.D
Baiane B3 EB.2 N2 8. 6.5 6.5 T 6.7 I S 5 S s S = | g4 70 T.1 1.0

arper-BraLzler shear 15 a measurs of the pounds of ferce required to shasr one-half ineh cores of steaks cooked at 150" F
o LEQSF internal tgﬂﬁerature and conled far 30 ninutes at room tenperature. Warner-Bratzler shear was measured on the
sane stesrs from which detailed carcass cutoutb date were obtained.

b h i X
Taste panel scares arg basad on a S-poink suele. with higher scores indicating mare flavar, juicimess, or tenderness,
Iraits taste panc] members evaluated were measurad on steaks From an average of & steavs per sirn-dam breed group per
Llaughker date per year.



